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than the anterior foot arch.2 However, a detailed study of
the angiographic disease pattern in the foot of patients
with diabetes mellitus is lacking. Moreover, the influence,
if any, of the severity of occlusive foot lesions on bypass
graft patency remains an area of controversy.3-5 We under-
took this review with these objectives in mind: (1) Analyze
the severity and distribution of atherosclerotic disease seen
in foot and calf vessels of patients with diabetes mellitus
who have limb-threatening ischemia; (2) Determine the
degree of symmetry in disease distribution between
threatened and non-threatened limbs; (3) Assess whether
the extent of disease present in the foot of patients with
diabetes mellitus influences the likelihood of bypass graft
patency, limb salvage, or both.
METHODS
All patients with diabetes mellitus who underwent
diagnostic lower-extremity angiography at University
Hospital (San Antonio, Texas) within an 18-month period
were identified from a review of our medical records.
Patients who had undergone earlier infrainguinal revascu-
larization were excluded from this study. Only patients
Bypass grafting to the infrageniculate and inframalleo-
lar vessels is routinely performed in patients with diabetes
mellitus who are undergoing revascularization for limb
salvage. Opinions differ as to the optimal target vessel to
use as bypass graft outflow. The dorsalis pedis artery in the
foot has been touted as possibly being the best target ves-
sel to use in patients with diabetes mellitus because of its
relative sparing from atherosclerosis.1 We have been
impressed by the frequent atherosclerotic involvement of
that vessel in our patients with diabetes mellitus. At least
one study in the literature has reported that the posterior
foot arch is less frequently involved by occlusive lesions
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Objective: We graded the severity of occlusive disease in foot vessels of patients with diabetes and correlated the scoring
obtained with graft patency and limb salvage.
Methods: In this retrospective review of 199 limbs studied by means of angiography in 117 patients with diabetes mel-
litus, 124 limbs underwent bypass grafting. Each dorsalis pedis (DP), lateral plantar (LP), and medial plantar (MP)
artery was assigned a score according to the reporting standards of the Joint Vascular Societies Council (0, no stenosis
> 20%; 1, 21%-49% stenosis; 2, 50%-99% stenosis; 2.5, < half the vessel length occluded; 3, > half the vessel length
occluded.) A foot score (DP + MP + LP + 1) was calculated for each foot (1 to 10). The mean follow-up period was
14 months.
Results: For all 199 limbs and for the 124 limbs that underwent bypass grafting, the mean scores were similar for the
DP, MP, and LP (1.8 ± 1.0, 1.9 ± 1.0, 1.9 ± 1.0, respectively; P > .4). Only the MP and LP correlated with each other
(r = 0.57; P < .0001). There were no scoring differences between limbs with symptoms and limbs that did not undergo
bypass grafting. Bypass graft patency correlated with both the foot score and the MP score for tibial and inframalleo-
lar grafts (P < .04). Patency correlated with the LP score only for inframalleolar bypass grafting procedures. The DP
score alone did not differ between bypass grafts that remained patent and bypass grafts that failed. Bypass grafts in
limbs with a foot score less than 7 and an MP score less than 2 had only a 2% failure rate. A foot score greater or equal
to 7 was associated with a 30% failure rate for all bypass grafts (41% for inframalleolar grafts). Bypass grafts with low
foot scores that failed did so much later than bypass grafts with high foot scores that failed (17 ± 11 months vs 6 ± 8
months; P < .02), possibly reflecting different etiologies for the failure. The limb salvage rate correlated with foot score
(P < .05). The limbs that were saved had an average foot score of 6.4 ± 2.0, versus 7.2 ± 1.4 for limbs that required
amputation.
Conclusion: In patients with diabetes mellitus, the foot score is a useful tool for predicting the likelihood of graft
patency and limb salvage for infrapopliteal revascularization. However, the relatively high bypass success rate (70%) in
the presence of a high foot score (≥ 7) does not allow its use in identifying the subgroup of patients who are unlikely
to benefit from bypass grafting surgery. It cannot be used as a means of selecting patients for primary amputation. (J
Vasc Surg 2002;35:494-500.)
with chronic ischemia were included. Medical records
were retrospectively reviewed for a variety of demographic
and risk factors. Details of any bypass grafting surgery per-
formed after the angiogram were recorded. Follow-up for
bypass graft patency and limb salvage was obtained from a
review of the vascular laboratory records and outpatient
clinic charts.
Angiograms reviewed were of a digital subtraction
quality with appropriate delays to allow visualization of the
distal foot in both an anteroposterior and lateral direction.
Each angiogram was reviewed concurrently by two
observers (B.T. and M.D.). We used two observers to
facilitate proper assignment of “borderline” stenoses. We
included all limbs studied with angiography, whether
symptomatic or not. Each vessel studied was assigned a
score from 0 to 3 on the basis of the tightest degree of
stenosis present in the vessel, according to the reporting
standards of the Joint Vascular Societies Council.6 In brief,
with this grading scheme, a vessel with a stenosis of less
than 20% was assigned a score of 0, a vessel with a 20% to
49% stenosis was assigned a score of 1, a vessel with a 50%
to 99% stenosis was assigned a score of 2, an occlusion for
less than half the total length of the vessel was assigned a
score of 2.5, and a longer occlusion was assigned a score
of 3. Because most of the vessels studied have more than
one stenosis as opposed to a single one, score assignment
rarely relies on a single “borderline” stenosis (49% vs 51%,
for example). We graded these arteries: anterior tibial, pos-
terior tibial, peroneal, dorsalis pedis (DP), lateral plantar
(LP), and medial plantar (MP). We evaluated the DP on
its entire length from the ankle joint level to the level at
which it gives off its arcuate branch. We then devised a
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foot score (sum of the 3 foot vessels scores plus 1) and a
calf score (sum of the 3 calf vessels scores plus 1) in anal-
ogy to the run-off score calculated for femoropopliteal
bypass grafts. Specific examples are shown in Figs 1, 2, and
3. Because the Joint Vascular Societies Council includes an
alternative grading scheme for inframalleolar bypass
Fig 1. Occluded DP with patent LP and MP (both free of
stenoses). The foot score was thus 4 (3 + 0 + 0 + 1).
Fig 2. All three foot vessels have occlusions over less than half
their lengths. The foot score was thus 8.5 (2.5 + 2.5 + 2.5 + 1).
Fig 3. Foot score of 9.5 (3 for the DP that is occluded over more
than half its length, 2.5 for the LP that is occluded over less than
half its length, and 2 for the MP that has two >50% stenoses).
grafts,6 we also evaluated the pedal arch with that scheme.
Under this alternative scheme, a completely patent arch
with retrograde flow into another pedal vessel was
assigned a score of 0, a patent arch with no retrograde
flow was assigned a score of 1, a partially occluded arch
was assigned a score of 2, and a non-visualized arch was
assigned a score of 3.
To verify the quality of the angiograms reviewed in
this study, we compared preoperative angiograms with
intraoperative angiograms of the foot in a subgroup of 25
sequential patients who were undergoing bypass grafting
surgery. Intraoperative angiograms were of a cut-film
technique with undiluted contrast, inflow occlusion,
direct graft injection, and a peak opacification technique.
Correlations between various scores were statistically
measured by using Spearman correlation coefficients, with
a P value less than .01 considered to be significant.
Correlations of bypass graft patency and limb salvage with
various variables were measured with the Fisher exact test
for nominal variables and the t test for continuous vari-
ables. The Kaplan-Meier method was used as a means of
estimating graft patency and limb salvage rates. Log-rank
tests were used as a means of comparing various curves. All
patency rates reported are assisted primary patency rates.
Because most revisions were performed because of intrin-
sic graft problems (see Results section), we believe the use
of assisted primary patency is preferred because the revi-
sion does not count against that particular graft.
RESULTS
A total of 199 limbs in 117 patients were evaluated.
Thirty-five patients had unilateral angiography because of
limited renal reserve or earlier contralateral amputation or
because, in a few cases, the contralateral non-symptomatic
limb was not visualized in enough detail to allow accurate
assessment of the foot vascular anatomy. Eighty percent of
the patients were Hispanic. All patients had diabetes mel-
litus; half the patients had type 2 diabetes mellitus. Sixteen
patients (14%) had end-stage renal disease.
A total of 113 patients underwent bypass grafting
surgery; 11 patients underwent bypass grafting on both
legs. Thus, the total number of bypass grafting procedures
performed was 124. The four patients who did not
undergo bypass grafting surgery included three patients
who underwent unilateral angiography and one patient
who underwent bilateral angiography. Of the bypass graft-
ing procedures performed, 28 were to the popliteal level,
62 were to infrageniculate vessels, and 34 were to infra-
JOURNAL OF VASCULAR SURGERY
496 Toursarkissian et al March 2002
malleolar arteries. Grafts used included reversed saphe-
nous veins in 86 cases, in-situ saphenous veins in 31 cases,
spliced veins in 3 cases, and polytetrafluoroethylene
(PTFE) grafts in 4 cases. The four PTFE grafts were all for
femoropopliteal grafts above the knee. Indications for
bypass grafting included tissue loss in 98 cases, rest pain in
15 cases, and severe claudication in 11 cases.
The mean follow-up period for all limbs was 14
months after angiography. The assisted primary patency
rate of the 124 bypass grafts was 79%. Revisions were
required in 14% of cases (17 bypass grafts). Only three of
the 17 revisions were related to stenoses in the outflow
vessels requiring jump grafts or distal angioplasty. The rest
of the revisions were for the treatment of inflow problems
or intrinsic vein graft or anastomotic problems. Two of the
PTFE bypass grafts occluded, with one leading to limb
loss. The limb-salvage rate for all 199 limbs was 89%, and
the limb-salvage rate was 86% for limbs that received a
bypass graft. There were only two cases of limb loss
despite a patent bypass graft. As expected, bypass grafts to
inframalleolar vessels tended to have a lower assisted
patency rate than more proximal bypass grafts (71% for
inframalleolar grafts vs 82% for tibial and popliteal grafts).
However, the difference was not statistically significant (P
= .38). The limb-salvage rate was also not different among
different bypass graft levels (P = .69).
Comparison of preoperative angiograms with intraop-
erative angiograms in the 25 patients selected for quality
control revealed no differences in scoring. There was only
one case of a foot vessel seen on intraoperative angiogra-
phy that was not seen on the preoperative pictures.
The median calf score was 8, with 48% of calves scor-
ing 8.5 or more. Foot vessel scores are shown in Table I.
The median foot score was 6.5, with 52% of feet scoring 7
or more. The calf score was positively correlated with the
foot score (P < .0001), and the mean calf score (7.6 ± 1.9)
was significantly greater than the mean foot score (6.4 ±
1.9) for all 199 limbs (P < .001) and for the 124 limbs that
underwent bypass grafting surgery (P < .001). There were
no statistically significant differences among the DP, MP,
and LP vessels in terms of mean scoring (1.7 ± 1.0, 1.9 ±
1.0, 1.8 ± 1.0, respectively) for all 199 limbs. With the
Joint Societies alternative pedal arch scoring system, 25%
of limbs scored 0, 41% scored 1, 26% scored 2, and 8%
scored 3.
In the 70 patients who had bilateral angiography but
bypass grafting on only one leg, comparison of the symp-
tomatic (bypass grafted) leg with the non-symptomatic
Table I. Distribution of foot vessels scores in all 199 limbs
Foot vessel Score of 0 Score of 1 Score of 2 Score of 2.5 Score of 3
DP 14% 28% 28% 19% 17%
LP 15% 19% 19% 30% 19%
MP 12% 23% 23% 15% 28%
DP, Dorsalis pedis; LP, lateral plantar; MP, medial plantar.
(non-operated) leg revealed no statistically significant dif-
ference in calf score, foot score, or individual foot vessel
scores.
For the 124 limbs that underwent bypass grafting, the
mean DP, MP, and LP scores were not statistically differ-
ent (1.8 ± 1.0, 1.9 ± 1.0, 1.9 ± 1.0, respectively). The MP
score correlated with the LP score (r = 0.57, P < .0001),
but not with the DP score (r = 0). There was no correla-
tion between the LP and DP scores (r = –0.1). For all 124
bypass grafts, the assisted primary patency rate correlated
with the foot score (P < .01) and the MP score (P < .01).
Bypass grafts that remained patent tended to have lower
foot and MP scores (6.3 ± 2.1 and 1.7 ± 1.1, respectively)
than bypass grafts that failed (7.4 ± 1.3 and 2.4 ± 0.6,
respectively). The Kaplan-Meier curve for bypass graft
assisted patency is shown in Fig 4. 
Bypass grafts on limbs with foot scores greater than or
equal to 7 had a failure rate of 30% for assisted primary
patency, as opposed to a 10% failure rate when the foot
score was less than 7 (P = .005). The Kaplan-Meier curves
for bypass graft patency for these two categories of bypass
grafts are shown in Fig 5 (P < .01). Bypass grafts with high
foot scores (≥ 7) that failed did so much earlier than
bypass grafts with low foot scores (< 7) that failed (6 ± 8
months vs 17 ± 11 months; P < .02). Similarly, when the
medial plantar score was greater or equal to 2, the failure
rate for bypass graft assisted primary patency was 30%, as
opposed to 4.5% when the MP score was less than 2 (P <
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.001). Because only three bypass grafts with MP scores less
than 2 had foot scores of 7 or higher, the combination of
foot score and MP score was not superior to medial plan-
tar score alone as a means of predicting bypass graft
patency. Of the 41 bypass grafts with both a foot score less
than 7 and a medial plantar score less than 2, only one
failed (2%). The alternative pedal arch scoring system did
not correlate with graft patency.
When bypass grafts were evaluated according to their
level of outflow, neither foot nor individual vessel scores
were predictive of patency for popliteal bypass grafts.
When the analysis was restricted to bypass grafts to the calf
vessels, both the foot score and the MP score were pre-
dictive of patency. Patent infrapopliteal calf bypass grafts
had a mean foot score of 5.8 ± 2.0 and an MP score of 1.5
± 1.1, as opposed to 7.5 ± 1.1 and 2.4 ± 0.5 for
infrapopliteal calf bypass grafts that failed (P < .001).
Fig 4. Kaplan-Meier curve for assisted graft patency for all bypass
grafted limbs.
Fig 5. Kaplan-Meier curve for assisted graft patency for grafts
with foot scores less than 7 (open circles) and grafts with foot
scores greater than or equal to 7 (solid circles).
Table II. Comparison of scores for patent and non-patent bypass grafts by bypass graft outflow level
Type of graft Bypass graft patent Foot score MP score LP score DP score
Popliteal Yes (23 6.7 ± 2.5 1.9 ± 1.1 1.9 ± 1.0 1.9 ± 0.9
No (5) 6.4 ± 1.9 1.9 ± 0.9 2.2 ± 1.1 1.3 ± 0.9
Tibial Yes (51) 5.8 ± 2.0* 1.5 ± 1.1* 1.6 ± 1.1* 1.8 ± 1.1
No (11) 7.5 ± 1.1* 2.5 ± 0.5* 1.9 ± 1.0* 2.2 ± 0.7
Inframalleolar Yes (24) 6.8 ± 1.6* 2.1 ± 0.8* 2.1 ± 0.9 1.6 ± 0.9
No (10) 7.9 ± 0.8* 2.7 ± 0.5* 2.6 ± 0.4 1.6 ± 0.7
All 124 Yes (98) 6.3 ± 2.1* 1.7 ± 1.1* 1.8 ± 1.0 1.8 ± 1.0
No (26) 7.4 ± 1.3* 2.4 ± 0.6* 2.2 ± 0.9 1.8 ± 0.8
Results reported as mean ± SD. Numbers in parentheses indicate the number of bypass grafts in that category.
*Data are statistically significant (P < .05).
DP, Dorsalis pedis; LP, lateral plantar; MP, medial plantar.
Table III. Likelihood of graft failure on the basis of foot
score category for selected graft levels
Type of graft Foot score < 7 Foot score ≥ 7
Tibial 8% 30%
Inframalleolar 8% 41%
All 124 10% 30%
All data shown are statistically significant.
Looking at bypass grafts to the inframalleolar vessels, the
foot score, MP score, and LP scores were all predictive of
patency (Table II). Again, when focusing only on bypass
grafts to the inframalleolar vessels, those with a foot score
greater than or equal to 7 had a 41% failure rate, as
opposed to an 8% failure rate for those with a foot score
less than 7 (Table III).
Because renal failure is a well-known predictor of
adverse outcomes for lower-extremity bypass grafting, we
compared patients with renal failure to patients without
renal failure to ensure that this factor would not act as a
confounding variable. There was no difference in mean
foot or plantar scores between patients with renal failure
and patients without renal failure. Bypass graft patency
was not affected by renal function. The limb-salvage rate,
however, was much lower in patients with renal failure
(76% vs 91%, P < .04). Neither bypass graft patency nor
limb-salvage rates were influenced by the type of diabetes
mellitus (P = .24 and .26, respectively). Finally, calf score
did not correlate with either the graft patency rate or limb-
salvage rate.
The limb-salvage rate for all 199 limbs and for the
subgroup of 124 limbs that underwent bypass grafting,
correlated with the foot score and the MP score (P < .05).
The Kaplan-Meier curves for limb salvage for all 199 limbs
and for the 124 limbs that underwent bypass grafting are
shown in Fig 6A and B. For the 124 limbs that underwent
bypass grafting, the limbs that were saved had an average
foot score of 6.4 ± 2.0, versus 7.2 ± 1.3 for limbs that
required amputation (Table IV). Limbs with a foot score
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greater than or equal to 7 had a 20% amputation rate,
whereas limbs with a foot score less than 7 had a 7% ampu-
tation rate (P = .03). The Kaplan-Meier curves for limb
salvage for these two subgroups are shown in Fig 7. When
these data were analyzed with the level of bypass grafting,
no statistically significant correlations could be obtained
when comparing limbs with foot scores greater than or
equal to 7 with limbs with foot scores less than 7, because
of the small number of limbs lost in each bypass grafting
level category (Table V). When the infrageniculate and
inframalleolar bypass grafts were considered to be one
group, both the foot score and the MP score became pre-
dictive of limb salvage. Limbs amputated had a mean foot
score of 7.5 ± 0.9 and a mean MP score of 2.5 ± 0.5, as
opposed to 6.3 ± 1.9 and 1.8 ± 1.0 for limbs that were
saved (P < .001).
DISCUSSION
This study demonstrates that, in patients with diabetes
mellitus, the calf score is, on average, higher than the foot
score and that a positive correlation exists between the
two. This confirms the clinical knowledge that foot vessels
are less affected than calf vessels in patients with diabetes
mellitus. The positive correlation likely reflects differing
patterns of disease severity in different patients. Such a
correlation between extent of disease in the foot and that
in the calf has been suggested in earlier studies that were
not limited to patients with diabetes mellitus and that used
qualitative grading schemes such as the number of vessels
occluded.2 We were unable to demonstrate the preferen-
tial preservation from or involvement by the atheroscle-
rotic process of any of the three foot vessels. Thus, it
appears that in our population, from an angiographic
standpoint, the DP is as likely to be diseased as the plan-
tar vessels. Only the LP and MP scores were positively cor-
related. The DP score was not correlated with either of the
plantar scores. The biologic reason for this lack of correla-
tion is unclear.
In patients who underwent bilateral angiography,
there was no difference in the degree of occlusive disease
in the calf or foot between the symptomatic limb that
Fig 6. A, Kaplan-Meier curve for limb salvage for all 199 limbs.
B, Kaplan-Meier curve for limb salvage for all 124 bypass grafted
limbs.
Fig 7. Kaplan-Meier curves for limb salvage for bypass grafted
limbs with foot scores less than 7 (open circles) and bypass grafted
limbs with foot scores greater than or equal to 7 (solid circles).
A
B
required bypass grafting and the contralateral limb. This
points to the possible contribution of other factors in the
pathogenesis of tissue loss or gangrene in patients with
diabetes mellitus, such as infection or trauma. Alterna-
tively, the explanation may lie in different degrees of dis-
ease in the more proximal femoral and popliteal vessels,
although this study did not address this point.
It is generally accepted that good inflow and a good
saphenous vein are important elements for long-term
bypass graft patency. It is also recognized that bypass
grafts to more proximal vessels, such as the popliteal
artery, have on average a better long-term patency rate
than bypass grafts to more distal vessels. However, the
influence of pedal arterial occlusive disease, as measured
by means of arteriographic scores, on bypass graft patency
remains a matter of controversy. In a 1994 study using the
1986 Joint Societies reporting standards, Bergamini et al
found no correlation of angiogram score with graft
patency or limb-salvage rate.4 However, that study, unlike
the present one, was not limited to patients with diabetes
mellitus and included only DP or peroneal bypass grafts.
Moreover, Bergamini et al used a bimodal system of com-
paring grafts with scores higher than a certain level to
grafts with scores lower than a certain level.4 All these dif-
ferences may account for the different findings between
our study and theirs. Berceli et al recently reported that an
intact pedal arch was not predictive of graft patency in
patients undergoing DP bypass grafting.1 However, that
study, unlike this study, did not attempt to grade the
degree of occlusive disease beyond patency or lack thereof.
This would be, in a sense, analogous to using the alterna-
tive pedal arch grading scheme described earlier in the
Methods section. By using this alternative scheme, we too
were unable to find any correlations with graft patency or
limb salvage rates. By using a similar qualitative grading of
outflow tracts, Wengerter et al noted a correlation of graft
patency rate with outflow tract: 81% of grafts with “good”
outflow were patent at 2 years, as opposed to 72% of grafts
with “poor” outflow.5 Similarly, O’Mara et al studied the
influence of pedal arch patency on infrageniculate bypass
graft patency.3 They found that when neither a primary
pedal arch (DP-LP) nor a secondary arch (arcuate-LP, lat-
eral tarsal-LP, medial tarsal-MP) was “intact,” bypass
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patency was achieved in only 12.5% of cases, as opposed to
87.5% of cases when at least one arch was patent. Our
study differs from all earlier studies in the attempt to
quantify the degree of occlusive disease present in the
foot. Moreover, none of the studies aforementioned was
limited to patients with diabetes mellitus, but included
varying proportions of patients without diabetes mellitus.
From this study, both the foot score and the MP score
can be used as a means of predicting the likelihood of
assisted graft patency. A foot score of less than 7 is associ-
ated with a 10% failure rate, whereas a score greater than
or equal to 7 is associated with a 30% failure rate. A medial
plantar score of less than 2 is associated with only a 4.5%
failure rate. However, even when the medial plantar score
is 2 or more, the failure rate is only 30%. Thus, although
this scheme is useful for patient counseling, it cannot be
used as a means of identifying the subgroup of patients
who are unlikely to benefit from bypass grafting surgery.
The foot score of 7 was not selected arbitrarily, but rather
after analysis in an effort to provide the reader with a sin-
gle relevant value that would maximize sensitivity and
specificity for advising patients about the likelihood of
limb salvage and bypass graft patency. It is not clear why
the medial plantar score is significant; the MP may be a
reflection of a less diseased pedal arch.
This study included all types of bypass grafts, not just
those to the inframalleolar vessels. Bypass graft patency
for femoropopliteal grafts was found by means of sub-
group analysis not to be affected by foot scores. This is
readily explained by a popliteal vessel having numerous
Table IV. Comparison of scores for limbs saved and amputated by bypass graft level
Type of graft Limb saved Foot score MP score LP score DP score
Popliteal Yes (n = 24) 6.7 ± 2.5 2.0 ± 1.1 1.9 ± 1.0 1.8 ± 1.0
No (n = 4) 6.2 ± 2.2 1.4 ± 0.8 2.0 ± 1.1 1.9 ± 0.6
Tibial Yes (n = 55) 6.0 ± 2.0* 1.6 ± 1.1* 1.7 ± 1.1 1.8 ± 1.0
No (n = 7) 7.3 ± 1.0* 2.4 ± 0.4* 1.4 ± 0.9 2.5 ± 0.8
Inframalleolar Yes (n = 28) 7.0 ± 1.5* 2.2 ± 0.8* 2.2 ± 0.9 1.6 ± 0.8
No (n = 6) 7.8 ± 0.8* 2.7 ± 0.5* 2.6 ± 0.5 1.6 ± 0.9
All 124 Yes (n = 107) 6.4 ± 2.0* 1.8 ± 1.0* 1.9 ± 1.0 1.7 ± 1.0
No (n = 17) 7.2 ± 1.4* 2.3 ± 0.7* 1.9 ± 1.0 2.0 ± 0.9
Results reported as mean ± SD. Numbers in parentheses indicate the number of bypass grafts in that category.
*Data are statistically significant (P < .05).
DP, Dorsalis pedis; LP, lateral plantar; MP, medial plantar.
Table V. Likelihood of limb loss on the basis of foot
score category for selected graft levels
Type of graft Foot score < 7 Foot score ≥ 7
Tibial* 6% 19%
Inframalleolar† 0% 27%
Tibial and inframalleolar (n = 94)‡ 4% 22%
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outflow tracts other than the foot. More distal grafts
were more likely to be affected by foot scores, plantar
scores, or both.
When failure occurs in a bypass graft with a high foot
score, it does so much earlier than when failure occurs in
a bypass graft with a low foot score. This may be a reflec-
tion of different etiologies for the failure. A heavily dis-
eased outflow tract is more likely to lead to earlier graft
failure because of hemodynamic considerations, whereas
late failure is more likely to be caused by intimal hyperpla-
sia development or disease progression.
This study also demonstrated an association between
foot score and limb-salvage rate. This association held true
for infrageniculate and inframalleolar bypass grafts, in
which a foot score greater than or equal to 7 was associ-
ated with a 22% amputation rate. To our knowledge, this
has not been reported before; earlier studies have shown a
higher likelihood of limb loss in patients with diabetes
mellitus who have calf vessel occlusions.7 We did not
examine in this study the role of other factors, such as the
extent of foot infection or degree of necrosis, in predict-
ing the likelihood of limb salvage. Twenty-two percent of
tibial/inframalleolar bypass grafts with foot scores greater
than or equal to 7 had limb loss, versus 6% of popliteal
bypass grafts with foot scores greater than or equal to 7.
However, these do not necessarily represent equivalent
groups of patients because the status of the popliteal ves-
sel is not necessarily the same in patients who required dis-
tal bypass grafts. Therefore, we cannot use our data to
justify more proximal bypass grafts in patients with dia-
betes mellitus who have high foot scores.
This study was limited to patients with diabetes melli-
tus. The type of diabetes mellitus did not seem to affect
the results. We would caution against extending the con-
clusions to patients without diabetes mellitus because the
pattern of vascular disease is different in patients without
diabetes mellitus.
In conclusion, we believe that a quantitative foot scor-
ing system can be a useful means of predicting graft
patency and limb salvage in patients with diabetes mellitus
when distal bypass grafting procedures are required. It
should not, however, be used as a means of selecting
patients for primary amputation.
REFERENCES
1. Berceli SA, Chan AK, Pomposelli FB, Gibbons GW, Campbell DR,
Akbari CM, et al. Efficacy of the dorsal pedal artery bypass in limb sal-
vage for ischemic heel ulcers. J Vasc Surg 1999;30:499-508.
2. Karacagil S, Almgren B, Lorelius LE, Bowald S, Eriksson I. Angiographic
runoff patterns in patients undergoing lower limb revascularization. Acta
Chir Scand 1989;155:19-24.
3. O’Mara CS, Flinn WR, Neiman HL, Bergan JJ, Yao JST. Correlation
of foot arterial anatomy with early tibial bypass patency. Surgery
1981;89:743-52.
4. Bergamini TM, Salem MG Jr, Massey HT, Henke PK, Klamer TW,
Lambert GE Jr, et al. Pedal or peroneal bypass: which is better when
both are patent? J Vasc Surg 1994;20:347-56.
5. Wengerter KR, Yang PM, Veith FJ, Gupta SK, Panetta TF. A twelve-
year experience with the popliteal to distal artery bypass: the signifi-
cance and management of proximal disease. J Vasc Surg 1992;15:
143-51.
6. Rutherford RB, Baker JD, Ernst C, Johnston KW, Porter JM, Ahn S,
et al. Recommended standards for reports dealing with lower-extrem-
ity ischemia: revised version. J Vasc Surg 1997;26:517-38.
7. Faglia E, Favales F, Quarantiello A, Calia P, Clelia P, Brambilla G, et
al. Angiographic evaluation of peripheral arterial occlusive disease and
its role as a prognostic determinant for major amputation in diabetic
subjects with foot ulcers. Diabetes Care 1998;21(4):625-30.
Submitted May 1, 2001; accepted Aug 21, 2001.
